Histopathological studies of the conduction system were related to His bundle electrogram recordings in seven patients with acute myocardial infarction and atrioventricular (A-V) conduction disturbances. The three patients with inferior infarctions had normal width QRS complexes and delay or block of the impulses above the His bundle. Recent ischemic changes were present in the A-V node in two cases and in the distal conduction system in all three cases. In the four patients with antero-septal infarction and right bundle branch block (RBBB), either the H-V interval was prolonged or block was present below the H spike. The A-H interval was normal in each of these cases, and the A-V node was not affected by the recent infarction. The right bundle branch was involved in all four of these cases and two patients also had involvement of the left bundle branch. In general there was a good correlation between the sites of heart block as defined by the His 
cardiac conduction system,10 15 but to our knowledge, none of the association with acute myocardial infarction.
Here we relate the histopathological findings in the conduction systems of seven patients with heart block complicating acute myocardial infarction with His bundle electrograms performed in these same patients.
Materials and Methods Patients
Since 1971 we have recorded His bundle electrograms in more than 25 patients with acute myocardial infarction while temporary transvenous pacemaker electrodes were being inserted for correction of a variety of conduction disturbances. The seven patients in this study (table 1) were all admitted with severe ischemic chest pain and clinically considered to have acute myocardial infarction. The diagnosis was later confirmed by electrocardiographic and/or serum enzyme studies in all the patients. Second degree heart block was present on admission in one patient (Case VII) A complete autopsy was performed in all seven patients within four to 26 hours of death. The epicardial coronary arteries down to the size of 2 mm in external diameter were transected at 2-3 mm intervals. Calcified vessels were first dissected out in toto and decalcified before making the transection. Serial blocks were taken from each coronary artery for histological examination.
After the nature, size, and location of grossly discernible lesions in the opened heart were noted, multiple myocardial tissue blocks were sampled from both sides of the heart including apparently normal, scarred, and infarcted areas. The conduction system was studied by the techniques described by Lev19 including the sinoatrial (SA) node, the atrioventricular (AV) node, the A-V (His) bundle and bundle branches through the level of the moderator band. All tissue blocks were fixed in formalin and embedded in paraffin. The sections were cut at 5-7,u ischemia. It was also evident that the infarcts in some patients appeared histologically older than were implied by the symptomatology (tables 1 and 2). Evidence of previous ischemic damage to the myocardium (fibrous scars) was present in all patients. The location of infarcts was antero-septal in four patients (Cases I, II, III, IV), postero-septal in two patients (Cases V, VI), and antero-septoposterior in one patient (Case VII). In every case, the estimated size of the infarct had exceeded 50% of the total left ventricular muscle. The histopathology of the conduction system was tabulated (table 2) and shown graphically in figures 5 and 6.
Fibrosis and fatty changes of the SA and A-V nodal fibers were evident in all patients. There was no thrombotic occlusion of the SA node or A-V node artery though intimal fibrosis of varying degrees was seen in Cases I and VI.
Ischemic necrosis of the A-V nodal fibers was not seen in any of the four patients with anterior infarction, but was found in two of the three patients (Case VI and VII) with posterior infarction. In one (Case VII), the proximal half of the A-V node was infarcted, and in the other (Case VI) microinfarcts were scattered throughout the A-V node ( fig. 7) . Histological evidence of infarction of the distal bundle branches was seen in all seven patients, associated with extensive (full-thickness) infarction of the ventricular septum in every case ( fig. 8) complete A-V block."'.' 1 5) None, to our knowledge, have beeni reported in patients with acute myocardial inifarction and conduction defects because of the problems of performing His bundle electrograms in patients with acute infarctions and the reluctance of pathologists to undertake the tedious histopathologic study of the conduction system. Further, there have been very few studies using His bundle electrograms of second or third degree coniductioni defects in acute myocardial infarc-
The technique of His bundle electrography has however beeln widely used for the study of chronic second and third degree A-V block.2 x,i 1 14 20 In Wenkebach or Mobitz I block or in complete heart block with niormal width (less than 0.10 sec) QRS be seen with block either in the A-V or in the distal conduction system. Complete heart block complicating acute myocardial infarction usually occurs in one of two patterns.21 22 it can be seen that His bundle electrogram studies are helpful in predicting the site of the block in patients with inferior infarction and wide QRS complexes, but do not improve on the predictions from standard ECG data in the patients with inferior infarction and normal width QRS complexes, or in patients with anterior infarction and wide QRS complexes.
In our study, the four cases with anterior infarction had either block below the H spike or H-V prolongation, findings that indicate distal conduction system damage. At necropsy, recent extensive damage was confirmed in all the cases. Thus all had recent infarction in the right bundle branch and two of the four had similar changes in the fibers of the left bundle branches. However, it should be noted that the diffuse fibrosis and atrophy of the origins of the left bundle branches is a feature commonly seen with increasing age.26 The A-H interval was normal in the four cases, and none showed recent involvement of the A-V node.
Among the three patients with posterior infarction, complete block was present above the His bundle recording site in two and the A-H interval greatly prolonged in the third patient. These recordings indicate functional insufficiency of the A-V node in all three cases. At autopsy, two had definite histological evidence of recent A-V nodal infarction. We have accepted 45 msec as the upper limit of normal of the H-V interval3' 7 but other workers6 have accepted up to 55 msec. Scherlag et al. have reviewed the problems inherent in measuring the H-V interval and concluded that "the difference in reported normal values for the H-V time may be due, at least in part, to the various methods employed to measure the H-V time."27 Accepting 45 msec for the upper limit of the H-V interval, minor prolongation of the interval was present in two of the patients with inferior infarction, both of whom had evidence of moderate, recent involvement of the distal conduction system. Involvement of the distal conduction system has usually been considered to be uncommon in patients with inferior infarction. 24 28 In another study25 we have found that among 15 patients with inferior infarction and A-V conduction disturbances, fatalities appear to be confined to the group with H-V intervals over 45 msec. This data again may represent septal infarction with involvement of the distal conduction system.
Autopsy studies of patients with acute myocardial infarction and heart block have all shown similar results. 21 22,24 28, 29 Massive septal infarction with damage to both the bundle branches was found in patients with isolated antero-septal infarctions.24 29 Patients with posterior infarctions usually had histologically normal conducting systems. Small foci of necrosis were sometimes found in the A-V node or more commonly the bundle branches, but those areas were considered tiny in relation to the size of the conducting system.24 Massive A-V node necrosis has been described associated with A-V node artery thrombosis,29 but is uncommon.
While A-V block in anterior infarction generally follows bilateral bundle branch destruction,5' 29 the mechanisms of the conduction defects associated with posterior infarction are in dispute. In the majority of cases necrosis of the A-V node is not found and other mechanisms may be involved. 5' 22, 23, 28 The A-V node may be ischemic but survives because of its relatively low oxygen requirements compared to those of the contractile systems.30 Release of potassium from the surrounding infareted tissue or of lysosymal enzymes from the polymorphonuclear leucocyte infiltrate may also play some part. 22
